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Abstract  Superﬁcial  venous  aneurysms  of  the  lower  extremities  are  considered  rare  and  their
clinical signiﬁcance  is  poorly  deﬁned.  The  purpose  of  this  article  is  to  report  a  case  of  a  72-
year-old woman  with  a  thrombosed  great  saphenous  vein  aneurysm  along  with  deep  venous
thrombosis  and  review  its  clinical  presentation,  diagnosis  and  treatment.malformations;
Venous  thrombosis
© 2014  Universidad  Autónoma  de  Nuevo  León.  Published  by  Masson  Doyma  México  S.A.  All  rights
reserved.
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Venous  aneurysms  (VA)  are  a  rare  vascular  pathology.  First
described  by  Sir  William  Osler  in  1913,1 VAs  can  be  located
anywhere  throughout  the  venous  system  and  do  not  have  a
preference  regarding  sex  or  age.2
VAs  are  usually  located  in  the  lower  extremities,  and
can  be  deep  or  superﬁcial,  depending  on  whether  the
affected  vein  is  over  or  under  the  muscle  fascia.  Deep
VAs  are  the  most  frequent,  because  the  popliteal  vein  is
the  most  commonly  affected  (between  60%  and  70%  of
∗ Corresponding author at: Servicio de Cirugía Torácica y Cardio-
vascular del Hospital Universitario ‘‘Dr. José Eleuterio González’’,
de la Universidad Autónoma de Nuevo León, Av. Madero y Gonzalitos
S/N, CP. 64460, Monterrey, Nuevo León, Mexico.
E-mail address: drfrendon@gmail.com (F.G. Rendón-Elías).
T
b
o
http://dx.doi.org/10.1016/j.rmu.2015.02.002
1665-5796/© 2014 Universidad Autónoma de Nuevo León. Published by Mhe  cases),  and  the  most  studied  because  of  their  high
hromboembolism  risk.3
Superﬁcial  VAs  are  rare,  with  under  60  reported  cases  in
edical  literature4 and  are  taken  less  seriously  than  deep
As,  due  to  the  fact  that  superﬁcial  VAs  are  considered  to
ave  a  low  risk  of  life-threatening  complications.
The  purpose  of  this  article  is  to  present  a  case  of  a  patient
ffected  by  a thrombosed  great  saphenous  vein  aneurysm
long  with  deep  venous  thrombosis.  Additionally,  the  liter-
ture  is  reviewed  with  a  discussion  on  clinical  implications
nd  the  diagnostic  and  therapeutic  approach  of  this  lesser
nown  vascular  pathology.
linical casehe  patient  is  a  72-year-old  female,  with  no  positive
ackground  of  chronic  degenerative  diseases  or  of  any
ther  type,  and  a  negative  history  of  smoking.  The  patient
asson Doyma México S.A. All rights reserved.
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F rnal  saphenous  vein  venous  aneurism  of  9  ×  5  cm,  which  compression
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less,  in  order  to  consider  it  a  primary  venous  aneurysm  size
is  not  the  only  factor  considered.  It  must  also  be  a  local-
ized  dilation,  conformed  by  three  histological  layers  which
constitute  the  normal  venous  wall.  This  could  be  saccular  origure  1  Reconstructed  ultrasound  image  which  shows  an  inte
id not  remove.
resented  an  increase  in  volume  of  the  right  pelvic  limb  10
ays  after  undergoing  surgery  to  correct  a  direct  inguinal
ernia  using  the  Bassini--Shouldice  technique.  The  subject
ointed  out  that  for  over  40  years  she  presented  a  soft
umor  of  approximately  10  cm,  located  in  the  middle  third
f  the  medial  part  of  the  right  thigh  22  cm  from  the  inguinal
old.  The  tumor  was  soft,  palpable  and  painless  with  a
ariation  in  volume  depending  on  the  position  and  did  not
ause  any  discomfort.  Subsequent  to  the  hernioplasty  the
atient  began  noticing  that  the  tumor  hardened  and  caused
ain,  along  with  redness  and  an  increase  in  local  tempera-
ure,  consequently  the  physician  diagnosed  a  cellulitis  and
rescribed  antibiotic  therapy.  The  symptomatology  did  not
mprove  with  the  prescribed  treatment  and  now  presented
n  increase  in  volume  of  the  entire  pelvic  member.  She  was
herefore  referred  to  our  service.  During  the  examination  a
ifference  of  5  cm  in  volume  between  both  pelvic  members
as  observed,  noticing  a  hard,  non-mobile,  painful  lump  of
 ×  6  cm.  The  rest  of  the  examination  was  normal.  A  vas-
ular  ultrasound  was  performed,  showing  a  non-palpable,
nechoic  growth,  connected  to  the  great  saphenous  vein,
f  9  ×  5  cm  (Fig.  1)  without  the  presence  of  venous  reﬂex
either  in  the  great  saphenous  nor  in  the  saphenofemoral
unction.  Moreover,  a  posterior  tibial  vein  thrombosis  was
etected.  With  a  great  saphenous  vein  aneurysm  diagnosis,
he  patient  was  transferred  to  surgery  where  an  aneurys-
ectomy  and  SFJ  ligation  were  performed  (Figs.  2  and  3).
There  were  no  complications  during  the  procedure,  the
volution  was  good  and  the  patient  was  discharged  on  the
econd  postoperative  day  with  a  compressive  and  anticoag-
lant  DVT  treatment  for  a  period  of  3  months.
iscussion
he  terminology  used  to  describe  venous  dilatations  can
ause  confusion.  The  terms  phlebectasia,  varicose  vein
nd/or  venous  aneurysm  are  considered  synonyms  in  the
edical  community;  however,  they  mean  different  things.
hlebectasiais  deﬁned  as  a  fusiform  and  diffusely  dilated
ein.  The  association  of  dilated  and  tortuous  veins  is  known
s  varicose  veins.5 There  is  no  precise  criteria  regarding
ize  and  when  a  venous  dilation  is  considered  an  aneurysm;
owever,  Mateo6 and  McDevitt7 established  that  whenever
F
aigure  2  Surgical  excision  of  the  internal  saphenous  vein
enous  aneurisms.
he  vein’s  diameter  is  twice  as  large  as  the  normal  diame-
er,  then  it  is  considered  to  be  an  aneurysm  (the  saphenous
ein’s  normal  size  at  the  saphenofemoral  joint  is  3--5  mm,
--4  mm  at  the  thigh  and  1--3  mm  at  the  ankle).8. Neverthe-igure  3  Thrombosed  internal  saphenous  vein  venous
neurysm.
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fusiform  (an  important  distinction  because  of  its  hemody-
namic  implications  that  inﬂuence  the  course  of  treatment)
and  should  only  communicate  to  the  corresponding  vein  in  a
proximal  and  distal  manner  and  neither  be  secondary  to  an
arteriovenous  ﬁstula,9 nor  be  related  to  a  varicose  vein.10
Hilscher  coined  the  term  primary  venous  aneurysm,  mak-
ing  a  comparison  to  arterial  aneurysms.  Abbott  was  the  one
who  integrated  the  criteria  to  deﬁne  VAs.11 Our  patient  met
the  required  criteria  to  classify  her  venous  pathology  as  a
primary  venous  aneurysm.
Primary  VAs  occur  in  the  head  and  neck,  thoracic  and  vis-
ceral  veins  as  well  as  veins  of  the  extremities.  Aneurysms
of  the  deep  venous  system  are  characteristic  on  the
extremities,  where  a  greater  incidence  of  thromboembolic
complications  is  reported.
The  incidence  of  superﬁcial  venous  aneurysms  is  approx-
imately  0.1%,12 with  a  prevalence  of  1.5%,13 equally  in  both
sexes  and  it  may  occur  at  any  age.
The  pathogenesis  of  venous  aneurysms  is  unknown;  sev-
eral  mechanisms  have  been  implicated  in  its  formation,  such
as  hemodynamic  changes,  arteriovenous  ﬁstulae,  inﬂamma-
tory  processes,  infections,  trauma,  congenital  weakness  of
the  venous  wall  and  degenerative  changes.5,14 The  most
accepted  theory  states  that  it  is  a  result  of  the  loss  of
connective  tissue  components  of  the  venous  wall,  which
can  be  caused  by  a  congenital  defect  or  secondary  to  a
degenerative  process  due  to  aging.15,16 In  a  recent  study,
tissue  from  the  wall  of  venous  aneurysms  was  examined
and  it  was  reported  that  structural  changes  of  the  aneurys-
matic  wall  can  be  related  to  the  increased  expression  of
metalloproteinase,17 which  can  be  translated  to  a  reduction
of  the  muscle  layer,  fragmented  elastic  tissue,  an  increase
in  the  ﬁbrous  tissue  and  inﬁltration  of  inﬂammatory  cells.
Schatz  and  Fine,18 believed  that  edophlebohypertophy  was
a  major  factor  in  the  formation  of  VA,  which  begins  with
an  increase  in  venous  ﬂow  leading  to  a  hypertrophy  of  the
venous  wall,  then  dilation  and  sclerosis.  Pascarella  et  al.4
informed  that  superﬁcial  VAs  on  lower  limbs  were  generally
located  distal  to  an  incompetent  venous  valve,  which  causes
venous  reﬂex,  hitting  the  venous  wall  and  producing  a  tur-
bulent  ﬂow,  causing  structural  changes  on  the  wall  of  the
spleen,  while  those  in  deep  veins  are  secondary  to  intrinsic
changes  of  the  venous  wall.
The  difference  among  ﬁndings  in  the  reports  suggests
that  the  etiology  of  VAs  is  diverse  and  depends  on  their  loca-
tion  and  natural  history.16,19--22 In  our  case,  the  etiology  may
come  as  a  result  of  a  congenital  defect  in  the  connective
tissue  structure,  which  generated  a  weak  venous  wall  sus-
ceptible  to  dilation,  hence  contributing  to  the  onset  of  the
inguinal  hernia.
According  to  the  etiopathogeny,  VAs  can  be  divided  into
primary  (congenital)  or  acquired.  Based  on  the  Hamburg
classiﬁcation  for  congenital  vascular  malformations,23 VAs
correspond  to  a  venous  malformation  of  the  troncular  type,
which  can  be  presented  as  aplasia,  hyperplasia,  stenosis
(i.e.  the  left  iliac  vein  in  May-Turner  syndrome),  dilations
or  aneurysms  (the  most  common  being  the  popliteal  vein).24
Congenital  VAs  are  less  common  but  can  occur  in  any  vein
of  the  body.  In  a  study,  Guillespie  et  al.,2 reported  that  77%
of  VAs  were  located  in  the  lower  extremities  (57%  in  the
deep  venous  system),  10%  in  the  upper  extremities  and  13%
in  the  neck.
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The  clinical  presentation  of  superﬁcial  VAs  in  lower
xtremities  is  that  of  a  palpablesoft  lump.  It  can  change
ts  size  and  location  with  the  body’s  position  or  the  Valsalva
aneuver;  they  can  be  completely  asymptomatic  or  painful
ith  edema,  and  have  signs  and  symptoms  similar  to  those
escribed  in  our  case.
The  diagnosis  can  be  made  by  the  clinical  history  and
hysical  examination  in  most  cases,  but  it  is  usually  con-
rmed  by  image  studies.  Within  image  studies,  vascular
ltrasound  is  the  method  of  choice  for  the  study  of  VAs.25
n  the  ultrasound,  VAs  are  presented  as  an  anechoic  cystic
tructure,  with  well-deﬁned  walls,  which  can  be  secular  or
usiform  and  with  a  low  ﬂow  volume;  also,  they  provide  us
ith  information  on  vascular  connections,  the  existence  of
hrombosis,  or  if  there  is  an  associated  arteriovenous  ﬁs-
ula  or  any  other  pathologies,26 in  addition  to  guiding  the
herapeutic  approach.  The  CAT  scan,  the  MRI  and  the  phle-
ography  are  studies  which  can  be  performed  in  case  of
iagnostic  doubt  or  when  more  exact  information  is  required
size,  extension,  associated  lesions  and  vascular  origin).27
linical  history  and  examination  are  the  basis  for  reaching
ny  diagnosis,  but  in  the  case  of  venous  problems,  vas-
ular  ultrasound  evaluation  is  fundamental  to  reaching  a
orrect  diagnosis,  and  thus  choosing  the  proper  treatment.
t  is  only  in  case  of  doubt,  where  further  imaging  studies
re  required.  In  the  differential  diagnosis,  we  must  consider
aricose  veins,  soft  tissue  tumors,  hygromas,  hemangiomas
nd,  depending  on  location,  inguinal  hernias.  Vascular
neurysm  complications  are:  thrombophlebitis,  deep  venous
hrombosis,  pulmonary  embolism  and  bleeding  caused  by
upture.
Coagulation  disorders  associated  with  VAs  are  character-
zed  by  blood  stasis  in  the  dilated  vessels  and  with  a  low
lood  ﬂow,  which  activates  the  coagulation  cascade  with  the
ubsequent  production  of  thrombin  and  the  conversion  of
brinogen  into  ﬁbrin.28,29 Then  the  ﬁbrinolysis  process  begins
hich  is  reﬂected  in  the  rise  in  ﬁbrinogen  derived  prod-
cts,  including  D-dimer.  This  is  the  simpliﬁed  description
f  located  intravascular  coagulopathy  which  characterizes
oagulopathy  associated  with  venous  malformations.30,31
ewly  formed  microthrombus  attach  to  calcium  and  phle-
oliths  are  formed.32,33 These  can  be  detected  during
hysical  examination  and  veriﬁed  by  imaging  studies.  The
resence  of  phleboliths  in  VAs  can  indicate  treatment  with
nticoagulants,  especially  in  large  and  extensive  VAs.34
ocalized  intravascular  coagulopathy  is  of  utmost  impor-
ance  because  it  is  linked  to  the  presence  of  local  pain,
hrombophlebitis,  deep  venous  thrombosis  and  pulmonary
mbolism.
Even  though  deep  venous  aneurysms  are  more  suscepti-
le  to  presenting  pulmonary  embolism  and  their  frequency  is
ore  common  in  this  type  of  VA,  superﬁcial  VAs  are  not  free
rom  presenting  this  complication.  Due  to  this,  they  must  be
reated  with  anticoagulant  therapy,  just  as  the  deep  ones.
ecapitulating  Virchow’s  triad  for  venous  thrombosis,  which
onsists  of  venous  stasis,  hypercoagulability  and  endothe-
ial  lesion,  in  our  case  it  presented  venous  stasis  because
f  the  hemodynamic  changes  brought  on  by  the  dimensions
f  the  venous  aneurysm,  the  existing  coagulation  disorders
f  this  pathology  associated  with  bed  rest  subsequent  to
ernioplasty,  and  the  existing  risk  of  thrombosis  in  any  type
f  surgery,  and  constitute  risk  factors  which  contributed
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o  the  presence  of  superﬁcial  and  deep  venous  thrombosis
escribed  in  our  report.
Regarding  the  risk  of  VA  rupture,  it  represents  something
heoretical  since  there  are  no  reported  cases  of  this  compli-
ation.
Superﬁcial  VA  treatment  can  be  conservative,  endovas-
ular  or  surgical.  If  the  VA  is  not  too  large  and  does  not
ause  symptoms  it  may  be  treated  conservatively  through
ompressive  therapy  and  prophylaxis  in  order  to  avoid
hrombophlebitis  or  deep  venous  thrombosis.  The  indica-
ions  for  surgical  treatment  in  superﬁcial  VAs  are:  the
resence  of  symptoms,  the  risk  of  thrombosis,  compres-
ion  of  nearby  structures  and,  more  commonly,  esthetic
roblems.35 Surgical  treatment36 consists  of  ligation  and
otal  excision  of  the  aneurysm.  However,  in  some  cases,
ndovascular  methods  can  be  used,  like  foam,  laser  or
adiofrequency  sclerotherapy.37 In  the  case  of  patients  who
resent  superﬁcial  venous  thrombosis  above  the  knee  (as
n  our  case)  or  deep  venous  thrombosis  at  any  location,  it
s  important  to  treat  with  anticoagulants  for  3--6  months
n  patients  with  normal  thrombophilic  proﬁles,  otherwise
he  anticoagulant  is  prescribed  indeﬁnitely.  In  the  presented
ase,  there  is  no  doubt  that  the  chosen  surgical  treatment  is
dequate  and  the  treatment  with  anticoagulants  due  to  the
resence  of  deep  thrombosis  for  a  period  of  three  months  is
cceptable.
The  results  of  the  treatment  of  these  types  of  patholo-
ies  are  excellent  as  long  as  they  are  not  associated  with
ther  vascular  malformations  or  pathologies;  there  are  no
eports  of  mortality  in  superﬁcial  VA  surgical  intervention  in
he  lower  extremities  and  the  morbidity  is  the  same  as  any
enous  surgical  procedure.36
In  our  case,  the  primary  care  physician  diagnosed  the
ncrease  in  volume  as  a  soft  tissue  tumor  (ﬁrst  differential
iagnosis  which  should  be  made)  and  since  it  was  asymp-
omatic,  they  did  not  give  it  much  importance  despite  the
act  that  the  patient  reported  that  the  tumor  was  grow-
ng  progressively.  As  a  result  of  the  inguinal  hernioplasty
he  patient  was  on  bed  rest  for  two  weeks.  Surgical  trauma
nd  prolonged  bed  rest  are  risk  factors  for  thrombosis.  The
atient  did  not  receive  prophylaxis  for  thrombosis.
At  ﬁrst,  and  because  the  tumor  looked  red  and  was
ausing  severe  pain,  it  was  treated  as  if  it  was  cellulitis
thrombophlebitis,  which  is  commonly  confused  with  soft
issue  infections).  It  was  not  until  the  size  of  the  patient’s
eg  began  to  increase  that  there  was  a  suspicion  of  venous
hrombosis  and  the  case  was  referred  to  our  service.
Thus  we  conclude  that  it  is  important  to:  (1)  perform
he  clinical  history  and  a  thorough  physical  examination  in
ll  of  our  patients,  (2)  we  must  keep  in  mind  all  possible
ifferential  diagnoses  before  giving  a  deﬁnite  one,  (3)  one
ust  never  forget  prophylaxis  for  deep  vein  thrombosis  in
urgical  patients,  (4)  not  all  skin  redness  equals  infection,
5)  venous  thrombosis  must  be  ruled  out  in  every  patient
ho  presents  a  sudden  increase  in  leg  volume,  (6)  vascular
ltrasound  is  an  essential  tool  for  diagnosis  and  (7)  venous
neurysms  do  exist  and  they  are  not  just  varicose  veins.onﬂict of interest
he  authors  have  no  conﬂicts  of  interest  to  declare.
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